The aim of this study was to investigate how Brazilian dentists perceive and manage dentin hypersensitivity (DH) in their clinical routine. A 13-item questionnaire-based survey was developed and sent electronically to a convenience sample of dentists. The questionnaire assessed the personal and dental practice characteristics of the sample, the occurrence of DH in their daily clinical practice, and management strategies. The data were analyzed descriptively and together with the chi-square test (a = 0.05). A total of 353 responses were obtained from September 2017 to March 2018. Of all the respondents, 62% were females, 49.9% reported fewer than five years of dental practice, and 70.5% were self-identified as private practitioners. Most of the dentists reported an estimated frequency (30-60%) of patients with DH in their practice. The most frequently cited (91.79%) trigger of DH was air blast and/or scratching with a probe. The first-choice strategy to manage DH was a dentin desensitizer (48.16%). The number of years in clinical practice did not influence DH relapse frequency (p = 0.76) significantly, or consider DH treatment as a problem (p = 0.22). The present findings indicate that, regardless of clinical experience, dentists in Brazil still consider DH management a challenge in their daily dental practice. In addition, the results suggest that guidelines should be developed to disseminate the available knowledge regarding this condition in ways that may influence decision-making processes among practitioners.
Introduction
The research carried out on dentin hypersensitivity (DH) has brought to light not only its widespread occurrence, but also its unclear nature. 1,2 DH prevalence rates range from 1.3% 3 to 84%, 4 with differences attributed to population settings and the diagnostic criteria used among studies. 5, 6, 7 The pain associated with DH is characterized as short and sharp, arising when dentin is exposed to external (chemical, thermal, tactile, evaporative or osmotic) stimuli that cannot be attributed to any other dental defect or disease. 8 According to the hydrodynamic theory, the stimulation of baroreceptors caused by fluid flow within dentin tubules leads to neural discharge, and is transmitted as a painful sensation. 9 DH tends to cause a negative impact in oral Declaration of Interests: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript.
health-related routines, 10 producing a significant impairment of patients' daily oral activities, like eating, drinking, toothbrushing and breathing. 11 This undesirable influence 12 is the main motivation that leads individuals to seek dental assistance to improve their quality of life. 13 DH treatment is based on controlling or removing etiological factors, by way of occlusal adjustment, dietary advice, toothbrushing instruction and desensitizing agents. 1, 14 A large number of in-office DH treatment options have been reported to date, such as fluoride cavity varnishes, potassium-based agents, glutaraldehyde-based agents, oxalates, calcium phosphates, strontium or acetate chlorides, resinbased sealants and laser therapy. 15 However, despite the wide-ranging agents available and approaches described in the literature, surveys worldwide 16, 17, 18, 19, 20, 21 suggest knowledge gaps and failing confidence by dental professionals in managing DH.
This situation turns decision-making into a challenge for dental practitioners, 1, 8, 22 and raises the question of how to manage DH effectively in their daily practice. To the best of the authors' knowledge, there is no data in the current literature on Brazilian dentists' opinions regarding DH. Therefore, the aim of this study was to investigate how Brazilian dentists perceive and manage DH in their clinical routine.
Methodology

Questionnaire preparation
This study was approved by the Institutional Research Ethics Committee (protocol 2.138.939). An electronic questionnaire was developed, based on previous studies conducting similar surveys 3, 16, 17, 18, 19, 20, 21, 22 that investigated dentists' perception and clinical routine regarding DH. The first version of the questionnaire was piloted on a focus group comprising ten dentists to assess content validity. Feedback from the group included identifying ambiguous items and suggesting additional items. These aspects were not evaluated quantitatively; rather, items were edited to eliminate unclear questions and possible bias for production of the final version.
Survey structure
The final questionnaire consisted of 13 multiple choice questions organized in three sets, seeking information on a) dentists' personal (e.g. sex, level of education, and time of dental practice) and dental practice characteristics (public or private), b) DH in daily clinical practice (estimated frequency, predisposing factors and methods of assessment), and c) management strategies for DH.
Recruitment strategy
The final questionnaire was sent electronically to a convenience sample of dental practitioners registered at a regional dental council in Brazil, using the Google Forms tool. The dentists were requested to click on the link to gain access to the survey. Informed consent was obtained from participants after including information concerning the purpose of the study, ensuring confidentiality, and relating its voluntary nature on the first page of the form. The dentists received no training to complete the questionnaire, with an estimated response time of 10 minutes. Data were collected electronically between September 2017 and March 2018.
Data analysis
The collected data were downloaded onto an Excel spreadsheet (Microsoft, Redmond, USA) to facilitate organization and analysis of the responses. A specially devised coding system was used to preserve confidentiality and keep questionnaire responses anonymous. The findings were calculated as frequencies of responses returned by dental practitioners. Statistical analyses were performed by using descriptive statistics and a chi-square test. A significance level of 5% was set, and all the analyses were performed using Sigma Plot, version 12.0.
Results
A total of 353 dentists correctly filled out the questionnaire; however, the response rate could not be established, because the exact number of dentists who received and opened their emails could not be determined. The findings of the study were divided according to the three sections of the form.
Personal and dental practice characteristics
The details about absolute and relative frequencies for personal and dental practice characteristics are shown in Table 1 . The sample was mostly composed of females (62%) who worked in dental practice fewer than five years (49.9%), and who completed a specialization course (40.2%) as their highest level of education. The majority of these dentists identified themselves as private practitioners (70.5%).
DH in daily clinical practice
According to the questionnaire results, about 48% of the respondents reported that the estimated frequency of patients complaining about DH in their clinical practice ranged from 30 to 60%. Interestingly, this percentage did not differ significantly across the practice category (chi-square test: p = 0.61).
The main predisposing DH-related factors expressed by practitioners is summarized in Figure  1A . Occlusal prematurity was the main factor selected, followed by acidic diet, parafunctional habits, and gastroesophageal disorders. Regarding the assessment methods, the responses indicate that air blast and/or scratching of the tooth with a dental probe were the most frequently cited triggers (91.79%) of clinical DH. The least common assessment method was vertical and horizontal percussion (0.85%) ( Figure 1B ).
DH management strategies
Regarding the strategies used to manage DH, most dentists (48.16%) reported dentin desensitizers as their first choice, followed by the association of dentin desensitizers to laser therapy (26.63%), and desensitizing toothpaste used alone (14.73%). Interestingly, 32 dentists (almost 10%) reported that they did not administer DH treatment in their clinical practice (Figure 2A ). In addition, the majority (45%) of the respondents stated that they recommended the use of desensitizing toothpaste during and after completing treatment ( Figure  2B) . When asked about the action mechanisms of dentin desensitizers, respondents cited neural and tubule-blocking agents (39.86%) as the most widely known. However, and surprisingly, 29% of the dentists reported that they did not know different classifications of dentin desensitizers, and 3.4% did not know any type of desensitizing agents ( Figure   2C ). When questioned about what kind of advice or recommendations they offered to their patients, the most commonly chosen answers were toothbrushing education, parafunctional habit control and acidic diet changes ( Figure 2D) .
Finally, the number of years of clinical practice was not found to bear significant influence on DH relapse frequency after treatment was completed (chi-square test: p = 0.76) ( Table 2 ). In addition, the dentists researched still considered DH management a challenge in their clinical practice, regardless of their time of professional experience (chi-square test: p = 0.22). The main reason reported for their discomfort in having to manage this challenge was that pain is subjective, and there is no consolidated protocol for DH treatment (Figure 3 ). 
Discussion
There is growing awareness that DH is an increasingly important issue, affecting the quality of life 13 of many individuals worldwide. It must be addressed from both a diagnostic and management perspective. 23 Previous studies developed in different regions of Brazil showed DH prevalence rates ranging from 17% to 89.1%. 24, 25, 26, 27, 28 This report was the first to investigate the current practice of Brazilian dental practitioners regarding DH management. Such knowledge can serve as a valuable basis for developing ongoing professional educational strategies to help clinicians in the decision-making process, and to guide researchers in designing future epidemiological, clinical study and prevention strategies. 29, 30 The findings of this study showed that, regardless of the practice category (public or private), 48% of the respondents considered DH a common condition (an overall estimated prevalence range of 30-60%) in their clinical practice. These findings are of significant concern, and are in agreement with the rates found in previous epidemiological studies. 24, 25, 26, 27, 28 In addition, most Brazilian dentists were aware of the importance of predisposing factors, such as stress, corrosion and friction, 31 in the etiology of DH, and believe that they must be taken into account in devising management strategies. 1, 8 Accurate DH diagnosis requires dental professionals to exclude any confounding factors from other orofacial pain conditions, such as dental caries, pulpitis, fractured restorations, postoperative sensitivity, marginal leakage and gingival inflammation, to ensure better diagnosis. 8 In this study, almost 92% of the dentists cited air blast and/ or scratching the tooth with a dental probe as triggers of clinical DH, as corroborated by the literature. 1, 8 Regarding possible management strategies, despite the large number of agents and materials available on the market, the issues associated with DH in Figure 3 . Dental practitioners' responses to the question: "Do you consider the management of dentin hypersensitivity a challenge in your daily clinical practice?" presented according to their years of dental practice. general dental practice can be very challenging. 30 Different action mechanisms of desensitizers have been identified; their overall aim is to reduce the fluid flow within dentinal tubules by obliterating them or blocking the neural responses triggering the pain response. 15 However, there is no desensitizing agent or management strategy that can be currently deemed as ideal for all patients in reducing or eliminating DH, and used as the gold standard treatment. 32 This being the case, clinicians are still uncertain as to what products can offer their patients clinical benefits.
In this survey, respondents were asked about the action mechanisms of dentin desensitizers, and cited neural and tubule-blocking agents (39.86%) as the most widely known. On the other hand, 29% of the dentists reported not recognizing the different classifications of desensitizers, and 3.4% did not know any type of desensitizing agent -a finding of significant concern. Correct management of a condition requires the clinician to be aware of and understand the several different approaches and agents available on the market. Only in this way can they be confident in their ability to treat the problem, and to apply the best strategy to each clinical situation. An important consideration is that the information about DH products is usually provided by the manufacturing companies, 1 and the basing of decisions to change clinical practice strategies on scientific evidence poses a challenge to some dentists, 33 who still make decisions based on their previous experiences or opinions from colleagues. 34 Furthermore, clinicians tend to simply recommend a treatment (such as the application of desensitizing agents) without first modifying or eliminating the etiological and predisposing factors involved in the process. In this phase, the joint working relationship between the professional and the patient is essential, since behavioral changes in diet and dental hygiene (e.g. use of specific toothpaste), and control of parafunctional habits may be needed. 35, 36 In addition, regardless of the years of dental practice, more than 80% of the dentists included in this study seemed to have concerns about DH-related issues, and consider its management as a challenge in their daily dental practice. This situation serves as an alert to the ineffective transfer of knowledge from research to clinical dental practice. 37 It is a call to the awareness that scientific evidence must be communicated to dentists or well disseminated, to enable them to provide their patients with the best possible treatment. 38, 39 For this reason, continuing training education programs should be encouraged to keep dental clinicians abreast of the latest developments, and to prepare future professionals to seek out the best available scientific evidence on issues and challenges associated with DH. In addition, the authors recommend that efforts should be made to develop practical and simple guidelines 8, 29 in Portuguese, to help clinicians manage DH successfully in their daily clinical practice, so that they can ensure their patients a better quality of life. 8, 40 Although this survey was carried out using a convenience sample of dentists, it included professionals from both private and public practice, and with different clinical experience. The findings presented here may not be generalized enough to apply to all dentists, but they represent an initial attempt to investigate Brazilian dentists' perception of and management strategies for DH. Further investigations involving larger sample sizes should be conducted to support these findings, and to broaden our knowledge of this issue in Brazil.
Conclusion
Within the limitations of this study, the present findings indicate that, regardless of their clinical experience, dentists in Brazil still consider the management of DH a challenge in their daily dental practice. The results also suggest that guidelines should be developed to disseminate the current knowledge about DH in ways that may influence the decision-making process among practitioners. Given the increasing prevalence of DH in clinical practice, efforts should be made to educate undergraduate students, and to keep dental professionals abreast of the latest management approaches to this condition.
